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(54) MAGNETIC BEARING DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To miniaturize a magnetic bearing device 
itself by integrally installing a control device in a magnetic bearing 
assembly. 

SOLUTION: A control part 80 covered with a control part case 82 
having the same diameter as a housing 60 is installed on one end of a 
magnetic bearing assembly 70 covered with the housing 60 as a 
control device of a magnetic bearing. When a rotary shaft 1 is 
dislocated from an attraction force balanced position of a permanent 
magnet group 32 of a stator core in the radial direction, a radial 
directional displacement sensor 2 detects its dislocation. In such a 
case, the radial directional displacement sensor 2 outputs a position 
detecting signal corresponding to a dislocation quantity of the rotary 
shaft 1 to a driver 84 arranged in the control part 80. A control circuit 
part 85 flows a control current to an exciting coil 33 through a power 
amplifier 86 so as to return the rotary shaft 1 to a target position by 
receiving the position detecting signal from the driver 84. As a result, 
the rotary shaft 1 returns to an attraction force balanced position of 
the permanent magnet group 32. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



1 / 1 



2003/05/19 16:55 



09) [gfrH] B*Mftl?fff (JP) 

(12) i'jk®mm 'Amftik'&m (a) 

(1 D [&hmi imw- 11-101233 

(43) [4>HaB] ¥j£ 1 1 if (1 9 9 9) 4^1 3B 

(54) imav&m m^m^m 

(51) [@BIK#ltttSIi&6lifi] 

F16C 32/04 
[Fl] 

F16C 32/04 A 

imxmom i 
immtemi fd 
i±mm e 

(21) [tfJUS-JI-] 9-278028 

(22) CtBMB] ¥J$9*f (1 9 9 7) 9fl26Q 

(71) [ttiJRA] 

[^»J##] 0O00O42O4 

ittfxiigM mmfPp^JHEAiiti TS6§3t 

(72) [«^#] 
[ft*] JsUj HIE 

[ttmXIigR/T] fli^JHiiMxRrfJ^jS^-Tl 5§5 0# Q^Xt 5££*±fi 
(72) [5IB^#] 

[ft*] M 

[tt/5fXliJgj9r] »I^Jll!l^iRr}JSI;S#EH-Tg 5§5 O^ B#gl#fc 5££*±pq 
(74) [ftSA] 
[#S±3 



(57) mm 



[000 1] 
[0 0 0 2] 

[0 0 0 3] 151^ «BB¥4-1 7 1 3 1 6#iHg|C§i§^£;KTl*a«m&g(7)Br®@T?ife5 0 SCfc^t, 



fltftttSli* **'<5/iiU3 0 1 tBtett3 0 2fl!>2O©»»l=J:o-C«l***l.-Cl^*. ->i;i-3 O 1 ©rtSS 
lZlt*-$*T-9 3 0 3^ £fc[E]$E$f&3 0 2(D*1.SS(C|*^E-^ □ -•$< 3 0 4 j&«SlM=»fi|-*-5 * 3 KE£ 
tl-CfciJ. 0Sai3 0 2ICl5]g*$#^-C^-5). 

[0 0 0 4] *fc, 5/i;U3 0 1©rtHiBfl!>«»*filC=:l*-*©**«3lXT— *30 5 a, 3 0 5 b A<. 0^ 
$f&3 O 2<Dfl-JS®C:l*®«lR3IO-$ 3 O 6 a. 3 0 6 b *«ElMC»|5|-r £ <fe 9 l~E£ftT*S l J . m«>RSI*£ 

[0 0 0 5] 1sl£tt3 0 2<DHSSi5lcRffi«<DX7A h*£3 O 7, *>x;U3 O 1 <DflJi®l--a>*^* h 

«3 0 7 *»tt?J:3l=«««5lXT— * 3 O 8fi<E$*U S«"»?l**fJffl LTX^T. h*fil©tta*fllrt LT 

[0006] ic->i^3 o i <Dnmi~> @gtft3 o 2</) : 7v7 1 ;u^rsis.i;^ i 7x h^isia)(4a^^m-r*(4S 

ttfflffllE&-b>-9— 3 0 9 a. 30 9 b. 3 1 O £ {t^Tl**. *fc, @(EH3 0 2©jfetSS(=l* r 1*3 1 .1 _^ 

[0 0 0 7] @S«l3 0 2li. -»l=!t«tt#tf***<l» ^-*P-$3 0 4. hffi3 O 7 

^A<i5*.fcl*J:-5MLTl^<&o *fc, §0-5304, 306 a. 3 O 6 b (C|&£*ffl4K*<flll* 
«^(5JS$fi3 0 2|C|*ftjX*tl-CL^o „ ■"- ' . - 

[000 s] *fc» Hjs©*5ft«»»»i=i** @^fai3 o 2^«E^aia<Dtfjic>(4mic^}#-r*fc^o)$iip^e 

jWMK**t"Cl** (E*££B&)o Zfl!)J:a<P«!»lt«l*, MWiUfflWt^SOga; 309 b,. 3 TO 
^^^^-^.^ ^1^11^^-3 0 9 3, 309 b. 3 1 0©*flffl*(=*-?l* , C«*«iaS*!Wf 

[0 0 0 9] ' " 1 V "■" .' . "v 

[0010] fct-. • tft«sst6'Mft«H^ 'm%$ti&mmo)m&&t&**zz : t*$toti- 

[001 2] 'ttfe/±E«»ttsMT='^T/itriB9s?7;uaisittt»»tf«rEX7x htt»«s*M«ffl* 

TXha-f^stts^tts-H^^;; . ' : ,; . \ . . - ^' 

[001 3] *'". , •'• • ' 

CXiXttKIU BIT. 0®£#H8L-C*S6fEa>lgi 3Ms#lll::o MJ_I*» .Wi 

[001 4] &tt$ftg*&lt(*7 01*. c*v*®?/\0i?>^6 OWIC. 7i?7Jtfitfttt9. 

[0 0 1 5] PJtftttC/x'Ji/^ye 0+<D«|iC>'(ftttl=«l***ifcElB*fc1 J*. *itt".**3l=LTBIw<D<4m"e 

o 

[0 0 16] @IEItt1 OtA^ffilMflKDftJaKli. 7i?7JHlgiS*ili£tii7v7^P-5>371 2 

[001 7] m 2 icTK-r.*: 5 i~. 7i57;i/P-$37i 2o*g»fiin*ti*, 7i?7iu«a*i9*ti*"#"«3 

?ifl)Xf _ $37i LT<D«t£Si«iaJH*3 1 *><. /\^i*>*6 0l=»LTHJB*fill=*raPHI=4*3E1t*ft 
Tl^ft. 3 0tt±T!*fttf£y*;:fl!>*1i««Mi*3 1 I*. KB** 1»# 3 1 atiS^lfttO 

m2SP#3 1 b££*sL. 6590-3 1 a. 3 1 b0>MU:(i« 3 2 fcfl>fcaF«l**. PS&#3 1 

a. 3 1 b<DSHI-f*. Btt=l-OU3 3#tt*ftlt&ft i Cl**. 

[0 0 18] Hi EHEHI (DBS^^I-I*. X7XHM«**«t477>i?»1 1 A<^g73lSj|c 

Xf-$ia7i: LT. Bi®=i^tta)«tt«S(DR^(*5 1 A<X^X h/N^v^C 5 Olcft^SFttTlBl^lftl OJia 



[0 0 2 0] lEl^iai <DK*rSjjSSaSlr^^$nf=/hgg|l1 a<D*g^lp]n^lwl4. iI?£l*-?-;h.l::i3*£Lfcl^ 'V 

4 4A<ES^Ftl, ^HlC^ffiJLriHl^l |C|*P — $ 4 5*<EM*HTfcy. ZtVtaXx— $ 4 4 <t P — ^ 4 5 

[002 1] /N^v>y6 0lcat>tlfc»^«iaifiiL<*7 0<D-3ffilcl4 % SS^I4S(D$l]ffi)SSi: Lt. 
^6 O £|^g0>$<HaiS|J>7— X8 2 (cH^tlfcflJ^lgiJ 8 O y {tit €>;h.T l^Se ZOT^-X 8 2 fllcl*, ¥^75 
f^^(i-b>-y--2t|i!i^|S]^(4-tr>-y--5 < k^|gKiLr<iS^tH«^-$S®-r-5 h , 7-fA-8 4t > K5-f/<— 

[0022] *nmMf&o>mmz-o$mwrz>o ®nn^<D z 7*s7)\>®.w.nwl~'^^TV!lw■*& 0 
^g^[Si^(i-ti>-9— 2*<^ai-rs. 21*, wass oi-t&iT-fc h* : 7>f/^— 

[0 0 2 3] $WgB8 O0)frJfap[5]S§gl5 8 51*, K^f/<— 8 4 rf^ t> <D{£B&tti{l#££l7"C, Mfdl 1 £ 

— T>^8 6^LtlIq-{A3 3 lz$Jf5p«3it£3&-r o &&tWPI9M8 5 (2. Bflt=3<< 
;U3 3l=8tr«l»P*Sl*ttttL-C, tflMJ: LT<DS4S{4Kft*§-A<*$UKSS¥3 2 <DIR?|*CD/N*7 >X LfciiE 

Ml li*A.tt?«¥3 2<0i»§l*(0/^^>XLfciig{cMy, *©«»"e«)«»Mtt, UlSliS i MMI^KP 

[0024] isiiEtti o>x^x nft««q»i=ot^rttwr*. Mtti tm^m^^—^^Tn^m. 
**fij*tt-b>*— 51*, twas o<d K?-f/<— 8 4 i=ihiiehi G>-r*vs^ic^tE-rsi4a«imfi-^^ai*-r 

[O 0 2 5] *IJ®a$8 0<B$!]8PlHli2&eiJ8 51*. K^-T /<— 8 4**&©tt«l*tii««»ltT. Mit i 
;U5 3l=3MMWWtSI**ttLT, LT<0B^<iSm#^^«(5 5 2 0>qRg|*O/^>XLfc(iai: 

1 1**^^5 2(Di»?l*<D/^ ; 7>XLfci4aieMy. -tOfttt-eOtlffiM*. IlllSttl afKd>Ktt€fl);lS 

[0 0 2 6] £Lba>Rl&Lfeftl HfiSMOffllft«!SSaicJ:tl.l*, fd^SU 8 0 A<«Sl!lSiia3ti* 7 0 

TiBai=jRy»3cfc*?rfiBi=L-c««»*M©ffl*ttt*-r*^i*«-c**. *njE^sio5«miiii 
sssT-i*. 7S?7;ufti;x7^. K$iiStt(c*^«5 3 2. 5 2 £f&ffl Lfc»a^a<giti lthso-c. a 

y, Kv-f/\'-8 4. tanigiMBs % nmsftiis 7 «^ so sttfttAS 

ssa$-5-o>^ii>ic;ftor«i0rLr^-rsasr®H-efc*o a 41*. 11-11 1 «§ic^^r«jBiLrfi 

«-(c-3i%-ci*i^-a)^#$frrLTa^itt^$«iBS-r-5o 

[0 0 2 8] ^2$M0Dl^«l^lt. BtSMtt3m£t*7 0&«ltttt8 0±fr&4ftj&d;h.«. |tj#(DtS§v 
t* 7 oi=oi*-cr*, ^ v?7;u«fiiftg<P@ig£a 1 R^Bl 2 (c^-f j§jg<pi,g)fr g,^ 3 4 ir^f 
4»©lc^£LT*jy, &#(D$!H3IIS1S8 Olcol^TI*, MJL^^^^^^f^-lc^oTL^o 
[0029] H3&tfH4l::?M-J:5U:: g 2 H»!iSG>i§£a>7 S?7JUBift1*Stt. flt&EB€tfe£ffl£ Lfe 

aWflDX-r— 5»=i7£ LT(B«8t$«?8Ji(* 1 3 1A<, /\0 *><f6 0 LTR^73lfillcSirBlP(= 4 oil 
£=h.-Cl^5o w0)a»^ffigi®<*1 3 1 I*, BrfiStfL^ttromi SJ^1 31 a <tBi®A< I ^tt<B£23$#1 3 1 
bir^tU ffiSfl#1 3 1 a, 1 3 1 b(DP B 1ICl*. * AM 1 3 2 £^3E£-t*Tl^&o ilSIl^ 1 3 1 a. 131 
bOJiffllct*, B«a-f;n 3 3*«*#fJ-lt6*irt^. *|g»SI<D^a^gSaa)Ji^, 7v7^P 

[0030] <pfi % m 1 mMoatftN9ifl&{t 7 oirfc^ri*. ^v7;naa^so)m«^ttA<(Hi^7j(R) 



[0031] 

[*W<DSi)S] Ja±<Bta8B^&^e>^fc«}:-5lc, *»Wlc^*?»mifiSSaT-l*, mrlB$iJ^Sa^mIIE«^ffig 



ci2] iKoi i-i i m-ft-oxyimLxmztitzm&mx'&Zo 

[ 13 ] ;M&fjHcD&a3a£(::j&^&m2iiffisff2jig£. -e-<dfi/i>irjGoT^jBfLr^-r$SBf®s-cfcs. 

t [I]4 ] 13 0) ll-ll ^|cja-DT«BrL-C^6.*tfcef®@T?fc-i)o 

1 iu&$ft 1 ^ 

2 ¥g^isj£<i-fe>-y— 

5 |[6^In]^*>-9— 
1 1 Z>^l/*>%L 

1 2 7v7^a- 

3i, 131 m&mmkmte 

3 2, 1 3 2 

3 3, 1 3 3 Btt^'OI' 

4 0 R^<* 
4 4 XT— ^ 
4 5 P — £ 

6 0 /\-)v>^ 

6 5$ ^Sf^r/ttg 



bubs 




[ B 3 ] 



